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Tithe poet finds retrospection one of the delights of the mind, 
the investigator finds it-to bee useful mevtal process at curtain 
stages in order the better to determine not only the results cer- 
tainly attained but also the methods and directions promising 
tiost in the future, Such o retrospective etody has not infre- 
quentiy been more valuable to the scientist than would an 
Houterrd pbel continuance of lth investigations invalving dowble 
the effort, 

The object of these anni! reports is to give yearly, for the 
henetit of the “Bociely, rT retrospective glance tr Appropriate 
branches of physical sciences or physical research. 

[have said pliysical * research" ta well as science, for ony 
the enthusiastic yet class nysubject—meteorology—as a science, 
COTTE Y hd One i an exact science, Tts of course & mutter of 
opinion pe to when the epoch arrives. wherein any distinct 
departinent of nature can be properly designated as a science, 
and as helag no lotiger an immense aggregation of fiets, theories 
und assumptions, Within the century the world has seen chem- 
istry, mineralogy, botany, zoology and other now reeoguined 
sciences wmerge from their previously wovertain asl indefinite 
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Hole. OL deteorolopy, hiwerar, ier this termi as edpvolally 
ipplyving to weather and oot te climate. which will te referred! 
te liter, it may fairly be suid that the genutalizdtions are tue 
indefinite in terms and too seunty to nomber, the ssvertained 
inl weknowlodgod fiets too insufficient o= well oe toe disjointed 
I thei relations, ta form the indispoisabl: werk of faiidumental 
principles: whereen is to bo woven the rogilur, orceful curves 
which nature over presents to usunder the magic wand pewaved 
hy the spowinhst in any soienee, 

The term “sctence “ carries with it in a degree the idea of 
provision, 4o that exemplifications of ite priticiples shall always 
find expression in foresen tueealts, whoee ultimate varintions 
shold net excesd certain narrow limite. 


Abercrotiiie and the waiter have published, almost ainul- 
tinwiusly, the latest works in English on the weather. My own 
opinivns as to the status of this department of tmuture wer 
dleadly putin American Weather,” IS8&, To quote: 

“All skilled metoorologiste naliae hew comparatively local re wet lier 
ceivlithotes amd tot linposwible itis, at timer, to take peedietione for a 
telnity porto withttny feeling ofeertiintv. © 8 © Bt be evdilent that 
faireweather conditions ary theee which are ust pocistent [hoe they 
pariake more of ellmatice conditions than of we allie] ptnel fren thie garis- 
dictign of whith the Lighert percertane of secures will be obtain.” 


Professor Marvin, o careful, conscientious official, whose duty 
has included the examination and veritication ot forecasts, after 
three years of study, says (referring to Ferifiention=pereentagess 
int heing strictly isconrepacctnd Hyde) ii contirniation: “ The reasons 
for this are principally becaude of the much greater ditfieulty of 
suctesstilly forecasting miny and unsettled than fiir weather, 
together with the seasonal spasmodic variations in their respect 
ive occurrences.” Fis illustrations make clear what has been 
believed by all close chserversd, nately, that high percentages 
ancl aatisiietory foretasts are attendant on the persistency af 
climatic or permanent conditions (such as ne sumirner rain in 
Calitoroiw) when unbroken be the violent and marked changes 
which distinguish weather from climate: 

It is safe to say that the percentage of succeseful forecasts of 
rain twenty-four hours in advanee not one-half) and probally 
net more than cne-third, so sucessful as forests af fine, clear 
weather for the same period, 
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The scientific investigntor or student who longest applied hit 
self to the study of American weathér endeavored o few Vears 
ainee to diecdios i pitaetioal rale for weuther formate which might 
he applied to current and dailvawork. [bis swnifieant that no 
single application of this role or theory has ever beenmade. If 
the test hia been mimde it ie to be feared that the eriticiam of 
Strichey would recur, viz, that theory finde not ite counterpart 
in aetna! vals, 

Thay ormay not be indicative of the state af thietento boy 
that the eleven giles for practical predictions Laid dawt bey nn 
in “Amerionn Weuther” in 1885 have reawived no aceretions. 
Many ore willing to bdbulge on eriticiin and littering yemer- 
wlities, but in any aesientitic work proctical and partioular appli- 
wttions ap clomieded. Careful and continued observations have 
indeed determined the wal paths of etormea, bart nest aneertain 
ani so far determinate hove been all researches te a0 determine 
the conse of storm development and mevement that. from ob 
served meteorologion] phenomena can be seen not only the cer 
toaimty of the staurm’s approich hut aleo its particular course. 

What de exports abroad think? Abertromble save: “The 
dervioe Of weather fareasting ean never be treated mathemut- 
feully FF OF Many isolated principles have heen disrovercd, 
bit no attenipt has been nile te lavalown the broad prineiples 
of the selonee of the weather as a Whole.” The terse divtnin that 
* The supvessive ‘changes in the shape of iaohore © = © ine 
dicate the eeynened of weather’ in any place” Is declined tis Iw 
the funckumental principle of allayneptic meteerohry, and we 
heave only to work out the local details connected with the 
" hanygtes mf isobars to formulate and connect therewith Sty ULALT. 
Atul appertaining weather changes, 

It muy well be (qtivset honed if dos inetesrobagienl expert ovt- 
aide of the Britich office aecepite this principle or Lamitation af 
Abercronibie’s, Statimticqnl methods, he eee on to remark, are 
practically davon of plivsiol sigutiicanes, and through mises 
hove tatvled to being moder tmeteoroloey inte disrepute, While 
meet meteorclopiats agree with him in their disapproval of 
certain statistical methods as applicahle to mioteorolory, ret 
thoy endorey others, these or those aecording to cirourmstances: 
az valuable or invaluable aids to suceesful work in weather 
forecasting. 


Among Havestigitors following statinthal methods i M Tois- 
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serciee tle Bort, the very awhle cesisinot of Professor Miscurt ii 
Fronee. who believes that the recurring weather changes can be 
foduced) toctypek, inl whe lias devoted his porspieacity, talents 
ail industey tothe solution of the problimy for Franee in pyr 
ticularand Europe ji general, 

While perhaps no seientistof high standing new invokes the 
nioon's phases aX pailetit factors in weather changes, vet the 
Tifluence of wtinospherte electricity is helleved ly some te 
pusibly dominate the weather, while again others turn to 
torrestrial or interplanetary magnetic ss the essentinl basis. 

Nota few distingnislied pliveieist= toler the whole question 
iHitectly to thi hudiative energy of the san, whieh all, however, 
incemariiy adit as an ultimate aod pralominatiny cans, 
When, howev owe come to purtewlarly apply the prioveiple, a 
distinguished Knglish astronomer clatmed that the rminiall of 
India (whieh may be said to be the weather of that rOUntTy } 
follows in its phoses the curve of sunspots,  Lrnierdintely the 
metearnlogien! reporter, Mr. Blanford, provi that net ‘only 
was this net teoe of the locality directly referred to, but that in 
livin there was ne vear in which extended areas af eountry lil 
hob preset strike iny VOUtriEt os to precipliation, oxeesse ir 
suthe Provines nid morkend) deficieics in others: 

It is Siynifieant that ian article uf 40 pages in the Enevelu- 
piedia Hritannica, Bachan gives no low for any meteorologtenl 
phenonerak ariel qays; referring te the formulas of Ferrel, Mohn, 
Hann, Everett aod others, that in * Tho development af the Lew of 
the rulation of the wind's velocity to the barometric gradients,” 
the evident inmxactness of the various iivestigations justify Stra- 
chun'’s criticiam that © The thisectical values di net accord with 
the acto) values” 

Delaney, in annwuineing a new theary uf storia, save that 
ineteoroliuay lines mot vet couerged from the domain of observa 
tion, is now tuiprogressive, and, in fet, under yiresdnt wiethodls 
hae riiched if limit a4 0 scence. Further progres is only 
jiesible by ascertaining the cunses of meteorulogical disturl- 
antes atid in detining the fixed laws which bring about weather 
changes. Similar opinions could be drawn from other pothor 
its if time and space permittted, 

When the duties of forecasting storme devulved by Congres 
sivnil joint reclution of February 9, 1870, on the War depart- 
ment, its success was by nuany considerad imest dowhttul, espe 
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rally ineview of the fet that the efforts of Adiairal Fite Rew in 
Great Britain had resiited so-unsitisfietoriiv. The problem wns 
toevelve onto! inknown ond unaitistwetory conditions a svatem 
atited to Ameria, oO in other words, » system. that ¢hould 
ASUre LOwtzens oT tice pavers practic results commienani tite 
with expenditures, How the svetem of weather forecasting was 
built up in detail, it is: neither the province nor purpese of this 
report trconsider. Itis, however, not w theory bute fact that 
diler the wilitery adininistetion this servier throve wonder: 
fully; though de it undergtowd the militury administration is 
numer’ indorsed jn wll its details than ts the civilian adminis 
thitlon uf governtnertil bureais inal its details. Bickeriinugs, 
jonlousins, repressions moaladmministration and inetticieney wee net 
necessary charicteristies of wither civilian or Wwithitury methinis: 
nor can ettiver diecaheulutely free therefrow. On ehert, in every 
hur the abilttie. application, wnerey atid wll the eome«9£on- 
sense dharacteristiog of its chief, be they erent or little find their 
exnggerated reilex in the work done and the policy followed, in 
tive wasrleirag ctl. nf" detatl antl in the ae commyplishment of peau bts. 

The Weather burein of the United States, however, soon 
speedily attained a degre of offivinney anil stiecess sufficient to 
commend it netonly te the [Fave wal American witiner, liut vot 
were to the wdiniring judgment af foreign peientists, who, in- 
apired by the satiefiue tors work in the United States, apencdlily 
incrensed the se ope of their own duties or persuaded the gavern- 
Went to initiate a like avsteni for their own counter, 

The confermticn of Eurepean meteorologmta mt Lelpsie in PST2 
restilted ina national qengreas at Vienna in D873: and in mi 
olicaal inyitition extended to tho government of the United 
Stutes te (uke part, it is snil—" The wondetfal results whieh 
have been oltelnet hy rreetisaren caertiraal dhstratings on this ccniti- 
haitit Pthe Cited States] renders it= participation inthe afore 
sah congress highly clisstratia and the hope ds iy ox prenherl that 
this fovernmniont will “In the interest= of acne greed tha 
veneral welfire, unite throtigh its tepresentatives at this eokgtess 
the ox perience of ite meteordlogion] institutes to the observations 
at thay tiotearologists of Europe,” 

The Universal exhibition at Prussia in IST6, in considoriny 
the Signal service exhibit, ncknowledged in expres terns that 
ieaward within the power of the committer would aceypuntely 
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espresit appreciition of the merits af the Signal service me 
teorplogioal exhibit, atid coudequentiv sent a spacial letter, A 
diploma of honor, the highest award granted, was recelyed from 
the National exhibition of electricity at Paris: aod o letter of 
distinction, alec the highest award, cutie fron the Geographical 
exhibition. congress at Vienna, Anetrin, for triadaily weather 
charts, 

Forme Americans may depreeate the atrong language med in 
these resolutions, but it should be burn in rind that distance 
is necemiry to given just perspentive to all great undertakings. 
Tf it be eomsiclerid thevt rye terbionn en justly citiniate the tenor 
and vffeet, either af ite ordinary snd aveniee corbtrilintions th 
denn, progress or of Ths erewtest ichievervents, 4 a jtust (pein bia 
of the ability displayed in tho tuoanawenient of any derviqw, oral 
the results obtained, Gin rately, if ever, be given by the acien- 
tiste of that country. Their mental vision i linkle to dis- 
tortion, porhapethrongh tndifformnes to or distaste for the work 
in question; perhaps lyon sense of present or fear of paissilile 
encroachment on their own lines of research: perhaps by a 
feeliiag of setetilitie joolousty, either peragoanl to the staf con- 
cortedl ur aeneral as te the braneh af natural SeTETIE under 
inquiry. One lows not ave to go out of the eity of Waah- 
ington to hear dispariging and onprotesional rethotions onthe 
sclontitie standing ef porsotia, the highest inthe opinion of the 
world in their specialties: and as with mon, so with burewna 

Be this as it may. the Weather bureau under military admit 
istration has made its indelible mipression wron the nieteare 
log seeheties of all civilized countries from wear to Year: and 
even in countries where a lurking suspicion of jealously toward 
the growing scientific impertance of the United State: jiu 
esistal, in thee wouttres as in all others the mens anil 
thins enploved in the United States-are being followed. 

It was interesting at the lute conference of meteorological 
ehie& in September, 1801, at Munich, Bavaria, to note from 
time tu time that the military Weather tiara of the United 
States had lows the only offlee- which hel endeavored to Hive up 
to the scientific meteorologionl idiwds elubornted and divborswd 
by previous confercnees and congresses. Sinnilorly it mny be 
mentioned that the same piimeta Liaurity Clowotupied at ‘the Interna= 
tionn) polur congress, wherein it appwoars that the United States, 
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through the Stynal setview, was the enly cotutry which had 
vtiideavored to follow the line of obligation agreed on for inter- 
Hational use in publication. 

Uf for no other reason, ietooruhiey owes its debt of eratitude 
to an olicerof the srmy, the late Gener) Moyer, from whose mind 
in Angust, [S7o, proveededl the idea of an oxchesge of interms- 
tional telegraphic weather reports.as widely ns: possible, ancl to 
whese initiative in conection with the congress at Vienna: is 
die the unpiirnlleled, impartint ined succesful interuntional 
Hetecrological work, 

Daring thirteen years, 1575 to 1857 jovloasive, the land obaer- 
Votlons of this tervlee covered the countries of aliiost the entire 
northven lietnisphere boil a port of the southern hemisphery, 
and reports were we teverved from regularciaval and merchant 
mare vessels of the primcipal countries of the northern lems 
Phere, More than 1O0,000 tnonthly reports, representing ayp- 
wirids af OAT daily simultaneous ohacrvations, were me 
ceived, collected, and published or corte lv the Signal offive. 
The sumber of vessel teporte reached (0), ancl the foreign lane 
stutione increwial tow tote) af 459, exelnsive af the interina- 
tional polar statioia, The following countrie: coiperated dur 
ti me pert orn whele of the pariol 1874 to [S87: Algeria, 
Australia, Austria-Hungary, Belgium, Brazil, Great Britain, 
Canada, Capo Colony, Chili, Ching, Costa Hien, Dotmark, Buy pt, 
France, Germany, Greeee, Hawaiian lelands, Tndia, Ltalv, Jager, 
Mauritine, Mexico, the Netherlands, Norway, Russian, Scotland, 
Spain, Sweden, Switzerland, Torkey, In addition to the reports 
furnished by the regular-serviecs.of the several countries, obser- 
Vatiois wer tiade and forwarded from the isluods of the north- 
ry Atlantic oeean, of Cyntral Americn and northern South 
Amerins, and from Borie island, the Alotitian islands, Alaska, 
Greenland jd Teeland. — | 

The international publivations of the Signal service, which 
iomrionced with the rytlar isine of the daily bulletin of sival- 
tance onsérvaitions in July, 18TS, gmbulied data whose value 
Cure ban rvercetimnated The hotwork af Stitieyis whieh euvpepedd 
the northern hemisphere fora period of veurs furnished 0 vist 
nunher of reliable ohacrvntions, the stady of which Tins in tin 
sinall measure contribotad to revent discoveries noc advanecsin 
tieteorology and in fiture investizutions these ohaereations will 
be invaloulde. 
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These pubheations anc ehwrte are based dponan unparalled 
Sori Ht observations ; they represent graphically the labor of 
hietecrolomats thronghunat the vlvilbael world fora period of thir 
toon years; they are unhpue in the anwals of meteorology: and 
their proper preventation, rondensl onpmeticable heretofore 
owing to insufiicieney of funds, is nlone peated to class them 
with the most trend prodvete of rocker meteorology, Dn 
completing this work, the =znoal office has compiled mops show- 
ig the mean pressitre af the nerthern hemisphere as dodnend 
from) ten yeors observations under thie system, wud the changes 
in pressure from month ty mionth: and tt hae alee charted the 
vere stor freqieher for each noanth of the wear. 

Ln considering these great labor, one may be named who is 
no longer sensitive te oriticiaii, the late Gane ATiwet J. Mier, 
Whose diplomatic skill and wonderful persisloney in dealing with 
ihe leglative branch of the cevernment and whose jadgmentin 
selecting his subordinates ensured ultimately both « financial 
support for the service in general, and alewan excellence of exe- 
eution in general weather preclictions and in cletailed work 
throughout the eountey which hare never bev athimed bye many 
other meteorulagieal eerviee in the world, Then thearetically 
dyital onedit ix dite to the late Professor Forrel, whose relations 
wire molutained with the Signal service until he sought his well 
conrad retiromint, atl from whose iotelligetit ability ane mpti- 
tide forrescarch have procecded the tast conipletw and siatisfne- 
tory treatises on meteorology irom o scientific and mathematical 
standpormt. The tiportant services pondered by other dtatin- 
quished professors ment stneiiar prose. 

As to the officers and professors forming the general staff of 
the hurcan, it may be remarkel! that their labor in onmuizing, 
developing anil opening the metuorlogical work of this dervine 
will never be nileuately stated of venerally reouenized. It in, 
however, a. watter of record that the meteorological svsterm ile- 
reed by offieers-of the United States: arniy has proved to be the 
mest suscmeft) privtivnl service in the world, and has served ns 
a working model and example for other nations while ite unique 
exhibits have elicited auparalleled commendation. The records 
of such officers as hiave participated in the work of this service 
for any prolonged period show the native ability and sperial 
ndapitade of army officers, when ordered to sctentifice duty for 
which they had not heen alienate! and which mire than one 
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decepted with teltictanes, and proves, if proof were needed, tht 
the holding of a comimissiin does not emiaseilate intellectual 
qmalitres: 

As to the Signal service in general, it collects and cistribates 
An enornons anwniot of weather data, In ancuene yf dollaticn, 
i apc of onllection fron aod listhtnition to distant points, in 
extent aml in legihility even of tts ephemeral publications, the 
dervine is notonte unrivaled, but is not even approached by any 
other wether derview in the workl Ln attaining chia prnction] 
exovlletee, wine pectin; methods of work anew linge nin ber 
at Sportal mievhanied| deviews Were csseritial to the presont suc- 
cess. UHL in this connection the intelligent ability and interest of 
the wlisted inen whe served aa chservers is ovidencod be the 
fact Chik fir the greater puirt of this tproverents in mechuni- 
mil details and offiee wethodsd due to ideas; suggestions, ote, 
theretrom. The loonl observers in. charge of stations throughout 
the country have, almost without oxeeption, obtained their entire 
koowlelee of wether preliction= and their meteorological in- 
formation while in (hid serve More than oniethird of ‘thie 
ubscrvers in eli: ane Of stations have had the henefit of some cul- 
leytinte trining, ol the antisiietion of obaervers with their 
ttitis is evinced by the fact that their averige length of service 
has hoe Ui voors, while the entire life oof the service has. only 
boon 20 yours. Only a anal) percentage of the observers havo 
left, the Sinal eerviow save te benefit themselves by aecopting 
duties of amore responsibly and better compensated character, 
which often have opmned np to then throngh their onnectian 

with the Sigual servicer. 

The military etal of the Signal servier has all these years 
worked under the greatest possible diadvaniages, receiving rity 
tidditional pay for the performance of weather duty. Their pre 
fesiornal stunding. in the ucmy offen «uttered. from thelr absance 
fromm their corps, and they received srant acknowledgnent and 
honor fro other sources: This, too, while serving dn such a pay 
and onder such wondithunce iw bere erty me to prev ent offiecrs 
from fving in aeoord with their brather officers serving with their 
regiment on corps. More than nue hundred officurs have been 
detathod for signal chaty, but not more than a dozen have ever 
heen willing te remain for any length of time, and the number 
Of these wits dubjeet to elaine woe depletion by prowiutiot, resig- 
nation, or the wsscimption ot better pal dative ringing profes 
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siotial awl pwirsonil reputation. Ti ether words: the Signs! 
service Stat hk Taw poole cot persntiel, within in rien or 
reputation, fas hiach no definite statne, and hosawerked merely 
for the love ofscinoe, whieh is indesl theanost leautifnl ane 
stimitlating sentient animating nenof schemes, hot whieh aborne 
ate isippartol as is wall koowit, dons not abwars Ieul to the 
lest results eile in theoretionl arin appliel sciences, 

\- regards detailed stuities and acientifiv theses, it task’ Lier wel] 
twelittied that the moteorclaiste of other land have conntrilentictl 
nore filly to tho literature of the dow thi the tielooroligdsts af 
the Styl serviced, bit it should be bernie in tained thot eieht 
Yim ae a Congrersionul commission reported asninst the ein 
Linnie of senentitic Tivehigations previonsaly fasten! by the 
Signal service, nod p clanse in an appropriation bill monmyrelio| 
the abandonment of the school of instruction wand the diseqtinn- 
atomaf theoretical meteorolagical research, exewpt Toctdenitelly, 
As tothe tegular publicitions, referee daewhere shove that 
the anequated W eather Teview of the Signal aerviee has been 
iitutil abroad, aid wo to the nuare ephemercal jitabilienbinwes, i 
Hay be politent out that Khe exainple of the Sivtal served [ues 
tii bode: followeel itt as tocladly weetctboet team yi ciel gtd ben yan tt a= 
Ine rueteoralowioal clita. 

In Amtirmlisio, te the combroed efforts of severn! states, there 
Me lsu cach ily Aowerther map; i Pelginns, one mipge 
ated; in Austra-Hongary, ooes in Algeria, ane; in Prine, 
ene; in Japan, three; in Todia, one; in Russia, one; ancl in 
Switeerland, tie. 

The intellectual aetivity of the staffol the Weather barca 
may bar iidieated by the fet that more tian fay hundred sey 
nite artivles were omwiutiowed by ttle in the report of the Chief 
Sivnal officer fur this veur o# huving eminated from thee vlfi- 
(iis (iring their connection with the Siynal setvies, Far the 
greiter ninhdr pertain directly te tietoorstorieal subjects ad a 
Ieee h ye of them have baer printed withieart ik py tia Lhe gry. 
eMieent, 


There lie hoon assurtion on the part of OD intornvert persion 
that proporattention haa not heen piven under wariny wii ine 
tition to the collection and Wisenssion of climate data. As an 
anawer to this; it is only necessary to point to the monthly 
Weather Review initiated in 1874, which is: andalwove has heen, 
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the most complete tepositery of climath: data in the wield. 
This publication, for cightoen vears, has presented both in tab. 
Wlar and graphie form the wilient clnwitic ¢enditions of the 
Cnited State: so fir as coukl be determing. From a folder the 
abe of ordinary letter paper with only 47 lines of text and one 
chart, it hos grown to he a large, well prmted quarto, avernging 
3S poges to the month and haview 50 charts.anoaally. 

The Review from the very first was largely elimatio, two-thirds 
ofthe tarlicat numbers being given to temperature and raintall, 
al gradaniy this proportion iy regan! to climatic datn atl 
discussion. has inoreased until it amounts at length to fully 
throwtourth-. 

The single chart of stotmettacks waa speedily folluwial by twe 
others, ou which were peapectively represented for the. United 
States (1) the monthly rainfall, and (2) the isobars, ieothvrms 
nod provailing wins for the inmlividual month, Other appro 
priate whorts have likewise been reprodncol, euch ma ioean depth 
of =newiall, the atoount of snow on the eritinied po the midcdle or 
at the end of toonth, the minge of tempermture, the move- 
ents of high areas, the deprtornes of temperature frome the 
normal, the dstrilution of thaonderstorus in the United States 
ol Canada, ete; ond ale chart ladieating the limita of dan: 
gitous ioe din the northern eeeinaiah ul titernational iotiade for 
Hie northern hemiisphore, show 
mre nd then ten perateine an viii ti wiivdln at the hour 
(Gremwieh noon) of sonultuneons observations, Sitnilur bial pus 
forthe yeurly means. have also boon issued for Canada and for 
the United States and the northern hondsphere. 

From geosianil aod witely sepamited data as to win, Lone- 
peretare eel rail) oi olkart etin test of the tiret Review, the 
event publicativn Telus olamvatiowe sual ives from als 
eepwore tat tie trie [a Leer Tes, tannins Testu) eect res, Pee 
temypuritures atl gmintill fur gach nienth, exesading 2000 in 
idmbher in the United Stutes: and other dita fram about 500 
Hiore ekations im Cain aid alguy the sen-eoaat ot North Amwr- 
wit aye nha Thon diieaesiod. this nicing divide 2 KY supe 
monihhy: ropwrts as te climatic doncdithaie winched availalile in 
cuch manner that he who rime tuas col” 

This snMmary conveys me adequate ilea of thy variety anil 
thametor af the timense and yalnable masse of climatic data 
whyiiela Gli rently Werther Hevtew of the “ianal servicer has 
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scuttered ever the world telitive to, and in the interest of, the 
Unite! Stites. 

The preat value set ony this pubbatlion lit Lea shad let) tanerhieiir- 
vlowita ond by the rendling public af this and other countries 
hs been & sOlree of astonishment pnd erotifieution te other 
chiets and to myself, 

As to the anpVinunent cl thie ilistinygttisliial itteorilosnsts ulin, 
recalling the saviog that imitation is the sincerest fori of flat 
tery. itis tobe remerked that meonthiv publications similar in 
literary form and substoneo hove how imetitoted in Copel 
Crermany, Gireat Britain, Indin, Jauuien, Mexieo andl Vieteria. 


Among other wiliable com pilutigne nied praphie epost 
tions at climatic cath for the United States Ingeneral politished 
lev the Signal service may be mentioned : 


1. Tsothertial charts for each riot of the wear, basil Cr) 
on observations of ten veuwrs; wml wleo (6) on oheeryations af 
vighteat veut: 

7. Charts of normal Lon periutire At Fo ti. nee) Spt. for 
mich decade inthe voir. 

$, Charts of nbaolute waxina, and aminine in imeh deewde and 
also foreach year atoll Senal service stations (awaiting press), 

4. Charts of isotherms pod isobars and: prevailing winds for 
eieh metith from dannary, M71, to 1873. inelusrye, 

1 Tables indicating dinrnal foetuations of temperrture for 
each hour and month at 47 typi and represeutidive stathons, 

(, Charts mil tables ef averige lates af Gest killing frets at 
nit and lost killing frosts of Sporn. 

7. Cloitts nil tibles showing the peru) reinfall for eek 
Hionth bed on record (a) oF 10 wears: (i) of 1S: yours: fe) of 
20 -vears (May and June: rest awaiting publication }, 

8. Charts snd ibles showing the mintall for ech menth fron 
Jarnnuary, 1870, to Doce ber, VST! 

f, Excessive precipitation for month, day and hour at ull 
availible stations from extablishmert lo TSW), 

1), Charts for cach month, showing the prohubitity af rain at 
all Signal service stations ad deduced from 18 years’ ohsarmitione, 

1, Charts and tables of posible annual eva portion. 

12. Charts of average cloudiness for ouch month of the year. 

Lt. Charts if inst froqiavit windedireetion joc average hourly 
veluvities oti typical nad representative atations-at § a.m. aed 
Sp. tt. 
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14. Hoarly wind travel at principal and represenmbetive-sti- 
tian, | RS ]—[ SiH). 

1S, Tables showing the dinronl fuctinatiotts and pressure wf 
the atrmoephere for cach howe of the day and month of the year 
at 29 pepimetertative statins, 

i, Charts with table of supporting data frou 64 soypmrate 
stations showiiy for Arivond, Califarnin, Colorula, ldahe, Indian 
Territory, Novida, Oregin, New Moxiod, Utah and Washington 
“tite the avernge precipitation and the ereqntist and least quar 
Hitv of rain formieh month of the wear, 

17. Climatic. chants and tabular matter, with discussion rela- 
tive to tompertore, rainintl, sunshine, frost,evaparation, ete, if 
the states of Nebraska, (regen, Texas and Washington, 

IS. (Hate charts, diagrant and tales froty (51 -stations 
relative to irrigation aod withersterge in Arizuta, California, 
Colom, Neviiia, New Mextro und Util, 


Many other similar eliniatic publicutions of Less wectent mod 
inportance might beaded: lut-reference will only be made to 
the chartef rinfall ood. tawperature for Michigan. and several 
charts of normal temperture for Now York, lerth preparer! at 
the offies of the Chief Signal officer. 

The atuvneal reports of the Chiet Staal offieer have. been 
latvely givetiup to climatic (lata, whieh for ytars were published 
ot su lifer! a acute et to mduce erties) from) members. of 
Congress For sever! vears the armount of clinwtl: datu an- 
Hitally published dxcomlod five hundred oetare pies, ane for 
the past eigtiteen years dine dveried over three liuridred obtuya 
[hati 

The climatic work of the Signal service of the arniy eat’ be 
siminarigod by the general statement (which can be -veritied law 
any one who wishes) that the ¢limatic characteristics of the 
United State have keeweta Aiternained and are better known than 
thos af aoy other apual aren on the surface of the earth. 


The forecasting of Wenther was not the only whit inode hy 
law on the office. The eonstreiction, minintenanes mid peri 
lian af about S000) miles of telegraph lines on the Didian ond 
Mexican frontiers and alone the oninhabited vosste of the 
Atlantic and Paoitiv oceans, the porformanoce of military signal- 
ing duty, the gouging of the principal riversof the country ar 
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the prahioting of Hoods. and Jow waters therein, hove also 
demanded spucinl pplication, ability atic onergy whith could 
hut bat semewhat impair the diterest in the weither work and 
detract from the sieves with which it wee yiroseeuted. The 
High degree of soeeess in these other tranches: has beer revue 
Hite) by those interested in the procticul work iivalved therein. 
The acoumey of river and fNead forvessts and the ample notice 
thereof in acdraney have vlicitel well deserved enconmiiis fron 
the inhabitants of the vallevecof ont great rivers; wid the rules 
for flood forcessts have been bail down with mest eatiefuetory 
restilts, 

[tis not the intent to convey an Wea that ne further progress: 
i thea varios, lrrinelies af work is jiossthile, for knowledge ever 
domes OO Ten Troe Ge mncire, pred iM proye mien ie the arden of the 
ny. 

The spirit toward other scientifie bratches of investigation, if 
Hot ae iMtholie ak extremists ool wiel, din= bei ae herald pe te 
corijuie fiverably with that of ati other governmental lures 
Few realize liow diffieult 1) i fur any bureau chief to obtain fron 
the legislative branchoof the eovernmentsufticient aypesyprriations 
for the liheraleupport of the special cuties of his luroan, but thy 
difficulty ts-groathy enhanced when it is soneht tocobtain funds 
lor contingent purpiees ivelving the carrving on or the investi- 
eating af subjects rohithie ldetinitely, if indemt at all, te the 
ion! «pucifie duties of ihe lniream. Avain, iietiees dre net nine 
ji Whol diidivtliunds or dietitutions dlesite toobtain the aid of 
xovorn hl borer inthe livestiqntion angel apport of mations 
Which altheneh worthy. in themsubres af enconnesomett wn 
niin thenmatore pirtake nitherot private and parsonnal seherves 
than of the more general Investigations fir the public honefit. 
In short. it codhy eecurs that acaasrnl sense of duty perniit 
thewliverson of lire stim frou the narrow: seope of official 
attion: intpesed aia btiread by the limiting provisions of upp 
printion acts and the gerkiops more iaportint restrictions of the 
Nits: atticdals of the treasury, 

Considering Linditatiene af law, restrictions af duvliters, wid 
minowite of Ap yiroprlithotis, the Siienal servies link ahwiwa prem 
lihernlitv in extentiie oil to oulluteral mvestipations pried pes 
Hoirches. Dt tae epuit for such ie li hot sniple timireds 
or thoemeanle wh dolor. lat tems of Hide. Amoi other 
mtaverthy inshiices Tivelving Tpertant oc essential aid Tea 
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Ie diitetieiieel Diteriaitiiial oiderba, Lanley’s re aL 
til wihyoe werk at mount Whitney, the euatrilutery olderva- 
His for the Fish comission, heniuline spacial instruniwits 
tH abinetihied Oxtea VilerVveTS: extensive tivel, os | Spafesegir 
Baie said, * iidlispiensalile aid apres this tritisition preriod! ~ in 
ethnoligioa! sol other werk throeoglieat Ho vctent of wll Aloe! 
conporntion with the Volare « expetition: the Vomnheriand: setsad 
work; the solar total ecliyeeel! PST8) the javestigation of the 
loeust plague; the point Barrow and Lady Franklin buy exyedli- 
tions, which otlienvise contd never huve-started: the Labrador 
expectitions the [be ath ¥ alle iiveetigations: and the western 
Afrien eclipee oxpelition, 

It shod be borne tamil that the vbaliqn oreanieation wow 
In opemition tlie ontirely to the toilitery force, The lately 
landed system of Tocwl formonet officials at the oir i portant 
cities is simply a entinuation of duties: initiated several yeurs 
fined, and whieh, a (0 tne, compensation and seopie of worl, 
were planned sol earried Tnte execution by nflicers af Ew arniy. 

The estimates ad propooail< for liber! prey to civilinnsin the 
Harrysnizes| Weather hired were olso the work of an offioer. 
atic) the que cvbetsiired wie net any considered excenctingly 
Literal ley ihe | levislative rated, lt alen by thie civilian otan- 
THLE, ste eo] liv the omieston al twa professere Of hoghest 
jun Trot thy estioates af this vir, 


Korcsume, it bas been shown that the Signal corps Gf thie 
nited States army hoax <o conducted the metecrolegical work 
entrusted te ite cliarge as to develop and advaney meteorotegiin 
DVestiahion to very dear the lignite of ascence, partly through 
the hieh class of work diner by the service and purtly by the 
stinvulus it has piven te this work throueh ite iiternational systens 
aril other liber! ndtheds: that the puction! application of 
Wouthor frroensts has attained wa cleyree uf purfection. dwneeellerd, 
HW oven nyialled, by aay other nation: that its avatent of river 
Ohaervations ind Hood forcwt, taking into enisiderition the 
enormngna are of the drinsge busines anil the turupaarial] iylitl 
STE Of thiuvterinl interests ecnowriel, bas reached a stage com- 
peering taest favorably with that of uny foreign country; and 
that Elbe eraphic rie] tiditalar Auta representing thie climatic ote. 
Went pratt pi Lithon, ten perature, wink, sunshine. evaporation, 
henidity, prevalened af cliaediness wi probability af rain, linve 
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eavered the contin United States with o fullness and perfection 
if detail unknown over any other equally extensive aren on the 
face af the elobe. 

It is believed that-no branch of metecralogien! or climatic in- 
vestigation has born neglected bw the aro adininistration of the 
Weather tureau, anil the character and relinlility of the work 
Hue done is submitted with confidence that it will stund the tet 
of investipation and disctissidnas well as that of any other di 
partinent of natural seienee through a period of equal length in 
its urponigation, developient aol transition upywards. 

Qi load field opens ty tu. the Weother bureatt onder ite 
hippy orminmetion, freed from the heiwy burden of conflicting 
duties forcign to scientific work, anc in this field of the relation of 
weather and climate to agneultural productions the prospects for 
rreat isefilies ie posible This field the anny aciministeation 
Taide unavailing efforts to cover through cooperation with the 
department of agriculture, but toa burcad if iteown this depurt- 
ment will mo longer niainion anincdiferent attitude such is wae 
diaplayed toward the army. | 

In its development in this atid in all directions, und in the 
vHorts of its profesor pnd advecat= to place tioteoroliayy 
among the acknowledged wd dst scionees, the Dnited States 
Weather bureau haa ne more interested of fiend ly synipathieers 
thin the officer of the army who have contributed bry their 
labors te the perfection of the splendid, practical system on 
which this buresg mow rests. 
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